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FROM:  59  MDW/SGVU 

SUBJECT:  Professional  Presentation  Approval 

1*  Your  paper,  entitled  Hydrofluoric  Acid  —  The  Burn  that  Keens  on  Burning  presented 
at/published  to  Academic  Academy  of  Emergency  Medicine  Conference  2017, 
Orlando.  FL.  16-20  March  2017  in  accordance  with  MDWI  41-108,  has  been  approved 
and  assigned  local  file  #17068. 

2.  Pertinent  biographic  information  (name  of  author(s),  title,  etc.)  has  been  entered  into  our 
computer  file.  Please  advise  us  (by  phone  or  mail)  that  your  presentation  was  given.  At 
that  time,  we  will  need  the  date  (month,  day  and  year)  along  with  the  location  of  your 
presentation.  It  is  important  to  update  this  information  so  that  we  can  provide  quality 
support  for  you,  your  department,  and  the  Medical  Center  commander.  This  information 
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CO  "right  hand  pain" 

HPIr  A  40-year-old  man  presented  to  the  Emergency 
Department  with  the  complaint  of  pain  to  his  right 
hand.  Three-hours  prior  he  had  been  using  rust 
remover  to  dean  the  air-conditioning  unit  in  his 
house.  Now  the  patient  has  exquisite  pain  to  his  distal 
thumb,  index  finger  and  middle  fingers, 

PMHx:  Denies. 


Physical  Exam 


HR,  66  bpm.  RR  IS  rpm,  BP  l43/?5mmHg. 
Sp02  96%  RA 

General:  mild  painful  distress.  Alert 
Cardiac  RRR,  no  R/G/M 
Pulmonary:  CTA  B/L  NoW/R/R. 

Skin:  Blanched,  bluish  hued,  fingers  tips,  severely 
tender1  to  palpation,  otherwise  no  rashes,  ulcers, 
discolorations. 


Labs  /  EKG 


Sodium  1 39,  Potassium  3.9,  Glucose  107,  Calcium  8.8, 
Magnesium  2.0 

CBC:  NMU  RFP:  NHL 

EKG:  N$R  at  83  BPMr  PR  158  ms,  QRS  104  ms,  QT 
378  ms,  normal  ST  segment  and!  waves. 


Questions 


I.  What  is  the  mechanism  by  which  the  chemical 
that  burned  this  patient  exerts  its  toxic  effect.1 
2  What  are  the  three  treatments  used  for  this 
type  of  exposure? 
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A  Krtpio-KhJJ,  Emon  DS,  Burd  DA  Hydrofluoric  aod  bumi;  i  ren  «w. 
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5.  HatirJbEji  H  Wiflurm  A,  Mdllw  M.  Pcgj;  5.  Hydrofluoric  icid  bum!.. 
Buhl  2001  Hlr;  J0(2).  I  Sfr-9 
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Images 


Two  images  of  the  affected  fingers  showing  A}  the 
blueish  hue  of  the  blanched  right  index  finger  with 
incisions  used  to  relieve  the  pressure  of  local 
infusion  of  1 0%  calcium  gluconate  into  the  tips  of 
the  fingers  and  B)  the  arterial  catheter  placed  for 
arterial  infusion  of  1 0%  eddum  gluconate. 


Case  Conclusion 


The  chemical  was  compound  90-920.  which 
contains  10%  HF  solution.  Topical  calcium  and  local 
infusion  of  calcium  were  not  sufficient  to  control  his 
pain  and  an  intra-arterial  catheter  was  placed  and 
Infusion  of  10%  calcium  ^uconate  was  started.  The 
patient  was  admitted  to  the  burn  ICU  where  he 
eventually  required  excision  of  the  tips  of  his  fingers 
due  to  tissue  necrosis. 


1 .  The  P  i on  causes  significant  tissue  damage  and  pain  through  formation  of  insoluble  salts  and;  calcium  depletion, 

2.  Even  small  burns  with  concentrated  HF  can  lead  to  significant  systemic  toxicity  and  death. 

3.  Treatment  with  2.5%  topical  calcium  gluconate,  0.5  m^cm2  of  10%  calcium  gluconate,  and  !0mt  of  10%  ealdum  gluconate  or  chloride 
m  40-50  ml  5%  dextrose  over  4  hours  may  be  needed  to  neutralize  the  F_  ions. 


L  Hydrofluoric  Aad  (HF)  burns  causes  tissue  damage  through  two  mechanisms. 

i.  Rapid  release  of  hydrogen  ions  and  subsequent  tissue  dehydration  and  coagulation  necrosis,  HF  is  a  weak  acid  and  the  chemical 
burn  generated  by  the  free  hydrogen  ions  is  relatively  insignificant. 

ii.  Release  of  the  highly  reactive  free  fluoride  ion,  F  ,  after  the  uncharged  HF  molecule  penetrates  penetrate  deeply  into  the 
underlying  ussue.  The  P  causes  liquefaction  necrosis  and  forms  insoluble  salts  CaF2  and  MgF2.  Potassium  ions  are  released  from 
the  peripheral  nerve  endings  In  response  to  Ca:"  depletion  causing  severe  pam.  Hypocalcemia  and  hypomagnesemia  can  occur  in 
larger  burns  or  bums  with  concentrated  HF  and  death  has  been  documented  from  burns  as  small  as  25%  toot  body  surface 
area  bum  from  highly  concentrated  HF  exposure, 

2.  There  arc  three  levels  of  treatment  for  HF  burns, 

i.  Topically  apply  a  2.5%  calcium  gluconate  slurry,  made  by  mixing  3-5  gm  of  calcium  gluconate  in  5  oz  of  a  water  based  lubricant 
This  treatment  has  excellent  efficacy  at  preventing  further  tissue  damage  and  decreasing  pain,  especially  if  used  soon  after  the 
exposure.  Putting  a  glove  over  (he  exposed  hand  when  using  the  calcium  slurry  can  help  keep  the  get  in  place  and  prevent 
evaporation  and  rubbing  off  of  the  calcium. 

Is.  If  this  is  not  effective  at  treating  patient's  pain  after  30  minutes  and  the  area  of  tissue  damages  increases,  local  infiltration  with 
10%  calcium  gluconate  at  a  dose  of  0.5  ml  per  cm2  body  area  is  used.This  method  is  more  effective  at  treating  deeper  exposures. 
Calcium  gluconate  is  used  instead  of  calcium  chloride  since  despite  having  three  times  more  calcium,  the  calcium  chloride  itself  is 
irritating  and  toxic  to  local  tissue.  If  infiltration  is  going  to  be  performed  in  the  pads  of  the  fingers,  a  prophylactic  fasciotomy  is 
recommended  to  prevent  compartment  syndrome  from  the  injection  of  a  large  amount  of  fluid  into  a  small  compartmcnt- 

iil  If  the  pain  is  still  not  controlled,  mtra -arterial  infusion  of  1 0  ml  of  10%  calcium  gluconate  or  calcium  chloride  (in  40-50  ml  5% 
dextrose)  over  4  hours  will  allow  large  amounts  of  calcium  to  be  delivered  directly  to  the  damaged  tissue  and  this  Infusion  can 
be  repeated  unul  the  patient  is  pam  free. 


